INTRODUCTION
N-Benzylbutanamides with bulky substituents in both the acid and amine moieties, for instance N-(l'-methyl-l'-phenylethyl)-2-bromo-3,3-dimethylbutanamide (exp. code No. 5-47), exhibit strong herbicidal activity against wide variety of weeds especially in the paddy fields.1) The structure-activity relationship of N-benzylbutanamides against Scirpus juncoides2, 3) and Cyperus rotundus4) was quantitatively analyzed by the Hansch-Fujita method. In this paper, as a contribution of the structure-activity study of herbicidal N-benzylbutanamides, we have analyzed the crystal structure of S-47 and (2R, 1'S) -(-) -N-(l'-phenylethyl)-2-bromo-3, 3 -dimethylbutanamide (S-44) by X-ray crystallography.
We have also studied the relationship between the absolute configuration of S-47 and S-44 and the herbicidal activity against S. juncoides and Echinochloa crus galli.
MATERIALS AND METHODS

Compounds
The structure of the compounds was confirmed by IR and PMR spectroscopy. All melting points are uncorrected. Tables 1 and 2. 2. X-ray Measurement Crystals of the individual compounds were Table 1 Physical property and herbicidal activity of optically active N-(1'-methyl-l'-phenylethyl) -2-halo-3, 3-dimethylbutanamides.
a) S-47 Table 2 Physical property and herbicidal activity of optically active N-(l'-phenylethyl)-2-bromo-3, 3-dimethylbutanamides.
a) S-44 obtained by recrystallization from N,N-dimethylformamide. Unit-cell parameters for both structures were determined from the 28 values of 25 high-angle reflections. Intensities were collected on an Enraf-Nonius CAD 4 diffractometer at room temperature. Data were corrected for Lorentz-polarization effects. Absorption corrections were not applied. The crystal data and data collection parameters are summarized in Table 3. 3. Structure Determination 3.1 S-47
All non-hydrogen atoms were located by direct methods with the MULTAN 78 program system.9) After refinement of their positions and anisotropic thermal parameters, all hydrogen positions were located from a difference Fourier map.
Full-matrix leastsquares refinement of all non-hydrogen atoms, and isotropic thermal parameters for H atoms led to the final agreement value R=0.072 for 1,609 reflections with I> 2o (I). The final positional and thermal parameters are given in Table 4 .
S-44
The positions of four Br atoms were determined by direct methods with the MULTAN 78 program system. The remaining nonhydrogen atoms were located from a subsequent Fourier synthesis. The positional and anisotropic thermal parameters of all nonhydrogen atoms were refined by the blocked full-matrix least-squares method with SHELX 76 program.10' Hydrogen atoms were not included in the refinement. The final R=0.052 for 3,996 reflections with F < 3o (F). The final positional and thermal parameters are given in Table 5 .
Most calculations were performed on a PDP 11/34 computer with the Enraf-Nonius SDP programs and on an IBM 370/158 computer with SHELX 76 program.
Biological Test
The herbicidal activity against S. juncoides and E. crus-galli was determined by the vial test according to the method described previously. 1) The activity expressed as I5o, negative logarithm of the molar concentration required for the 50% inhibition of shoot elongation after 12 day incubation, is listed in Tables 1 and 2.   Table  3 Summary of crystal data and data collection parameters. (to be continued)
RESULTS AND DISCUSSION
Optically active 2-chloro-and 2-bromo-3, 3-dimethylbutanoic acid was synthesized from optically active a-test-butylglycine by Galleto and Gaffield6) and Abderhalden et al.11) (R)-(-)-2-chloro derivative was also prepared6' from the racemic acid by resolution with cinconidine. We synthesized these acids by the fractional crystallization of their optically active 1-phenylethylamine or 1-phenyl-2-(4'-rnethylphenyl)ethylamine salts. The absolute configuration of (-)-2-chloro-3,3-dimethylbutanoic acid has been assigned by Galleto and Gaffields' as R on the basis of chemical correlation, glc separation of diastereomers, c.d. measurements and Freudenberg's rules. However, this is a reversal of the assignment by Abderhalden et al. 11) on the basis of the configuration of a-test-butylglycine. We have investigated the crystal structure of the amide (compd. 9, S-44) prepared from (-)-2-bromo-3,3-dimethylbutanoic acid and (S)-(-)-1-phenylethylamine by X-ray analysis. The configuration of the (-)-2-bromo-3,3-dimethylbutanoic acid has been determined as R relative to the S-configuration of the amine. The amide (compd. 5) obtained from (R)-(-)-2 -bromo -3,3-dimethylbutanoic acid and 1-methyl-l-phenylethylamine gave positive Cotton effect at 239 nm (Table 1) . Since similar positive Cotton effect was observed for the amide (compd. 2) prepared from (-)-2-chloro-3, 3-dimethylbutanoic acid, the R-configuration is suggested for this (-)-chloro acid. These assignments agree with that of Galleto and Gaffield.
ORTEP drawings of the R-form of 5-47 and 5-44 with atomic numbering are shown in Table 1 shows that the growth inhibiting activity of N-(1'-methyl-l'-phenylethyl)-2-halo-3, 3-dimethylbutanamides is varied with the content variation of the optical isomers. In both chloro-and bromo-derivatives, the activity of the (R)-(+)-isomer against S. juncoides is about 10 times higher than that of the (S)-(-)-isomer and about 2 times higher than that of the racemic compound. The R-configuration at the acid moiety is favourable to the activity. Table 2 shows the activity of optical isomers of N-(l'-phenylethyl)-2-bromo-3,3-dimethylbutanamide.
Both the R-configuration at the acid moiety and the S-configuration at the amine moiety (see compd. 9, S-44) are accountable for the high activity. However, as shown in Tables 1 and  2 , the variation in the activity of the optical isomers against the less sensitive plant, E. crus galli, is not widely expanded compared with that against the sensitive one, S. juncoides. The chiral effect likened to Pfeiffer's rule, 12) which states that the isomeric activity ratio of a more active compound is higher than that of a less active one, may be present. These results indicate that the chiral interaction of the N-berizylbutanamide with the critical site for the herbicidal activity is very important in determining activity variation. 
